Over-expression of a Zea mays L. protein phosphatase 2C gene (ZmPP2C) in Arabidopsis thaliana decreases tolerance to salt and drought.
ZmPP2C (AY621066) is a protein phosphatase type-2c previously isolated from roots of Zea mays (LD9002). In this study, constitutive expression of ZmPP2C in Arabidopsis thaliana under the control of the Cauliflower Mosaic Virus (CaMV) 35S promoter decreased plant tolerance to salt and drought during seed germination and vegetative growth. When growing on media with NaCl or mannitol, the ZmPP2C-overexpressed plants displayed more severe damages, with weaker growth phenotypes corresponding to a series of physiological changes: lower net photosynthesis rate (Pn) and free proline content, higher malondialdehyde (MDA) level, higher relative membrane permeability (RMP), and water loss. Under these stress conditions, they also showed decreased transcription of the stress-related genes RD29A, RD29B, P5CS1, and P5CS2, and ABA-related genes ABI1 and ABI2. Further, the transgenic plants became less sensitive to abscisic acid (ABA). ZmPP2C over-expression significantly attenuated ABA inhibition on seed germination and root growth of the transgenic plants. These results demonstrate that ZmPP2C is involved in plant stress signal transduction, and ZmPP2C gene over-expression in Arabidopsis thaliana may be exploited to study its potential roles in stress-induced signaling pathway.